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iAbstract
Maps have longed been recognized as instruments of power and persuasion.  With the 
recent proliferation of maps in the media and on the Internet has come an increasing 
desire among groups advocating for environmental and social change to have access to 
maps (the product) and mapping (the process) to more effectively promote their 
agendas.  However, this is not as simple as it seems.  Far from being neutral conduits 
of “truth,” maps are constructed by a myriad of social interactions among 
heterogeneous actors (human and technical) that left unacknowledged can lead to an 
untapped potential of the power of maps. Adopting actor-network theory’s (ANT) 
theoretical framework that accepts nonhuman entities as actors in the social, and its 
methodological protocols, this study contributes to the needed empirical evidence 
relating to the ways in which maps and mapping behave and function in society, 
particularly in the grassroots advocacy context and neighborhood scale, through a case 
study of the products, and thereby the process, of the Coalition for a Livable Future?s 
(CLF) Regional Equity Atlas four-year endeavor. The purpose of this study is to 
account for and expose the complexity of relations among data, technology, people, 
and organizations that underlie it and the ways in which these relations affected the 
atlas itself.  Four interrelated themes emerge from this study.  The first relates to 
CLF’s contribution to equity mapping discourse including its participatory approach to 
equity mapping, its definition of equity, and the subsequent impacts of both of these 
things on the mapping process.  The second relates more specifically to the 
contributions of the embedded ideologies that are integral to the GIS software that was 
ii
used and the roles that they played. The third theme is the importance of process in 
community-based mapping projects and the recognition that they are social processes 
in the comprehensive sense that ANT theorists advocate. The fourth theme relates to 
how maps work, specifically, maps as maps versus the idea of maps. 
iii
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 Raster modeling without ancillary data: centroids and radial kernal functions.
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Chapter 3.  Methodology 

The Theoretical Framework 
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Chapter 4.  A Coalition for a Livable Future: the Pre-Atlas Years 
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Race and Class 
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Challenges Revisited: Organizational Identity 
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Strengths Weaknesses 
Formed diverse/impressive coalition Not perceived as a “real” organization 
Integration of issues and work across lines and 
testimony impressive 
Tend to preach to converted, need to reach 
businesses, local planners in government and 
private sectors 
Communication between members exciting Insufficient regional presence 
Attempt to articulate common good, common vision Lack of racial diversity 
Public recognition of CLF significant Lack of suburban representation 
Learning to be successful at influencing policy within 
existing framework 
Lack of representation from low income 
neighborhoods
Religious conference good step in grassroots 
outreach
Confusion between stands of individual 
organizations and CLF 
Developing strong regional vision and agenda 
articulating the connections well 
Lack of interaction with rural organizations 
Successfully influencing Metro policies Tend to work within limits of existing system. 
Need to work/think outside system and bring 
these ideas to a broad audience 
Accomplished a lot with very limited resources Not reaching a grassroots base 
Consistent in tracking/influencing Metro Need to engage constituency of member 
organizations better 
Diversity lets us cover lots of issues Very little media coverage 
Resource for member organizations on issues they 
don’t usually understand 
No real influence on state legislative issues 
Provides us an opportunity to support each other’s 
work 
Lacks organizational methodology 
Opportunity for communication between member 
organizations
Speakers too limited a pool 
Built relations and levels of common knowledge and 
trust
Lack of a strategic plan 
Support of each other across issues Weak channels of communication from CLF 
representatives to members of individual 
organizations
Great resource for involvement in policy issues Lack of consistent report to membership on 
activities 
Member organization participation is 
inconsistent and often limited 
Lack of coherent outreach strategy 
Mission and objectives too general 
Need clearly articulated and vivid vision 
Need better distribution of information 
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An “Equity Atlas” 
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Framing an Equity Atlas 
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The Focus Group Presentation: Explaining the Maps 
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The Region (geographic 
base map) 
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% Hispanic Origin, 2000 % Households 
Linguistically Isolated, 
2000
% Renter Households 
Spending More Than 
35% of HH income on 
Rent, 2000 
Change in Number of 
Persons in Poverty, 1990- 
2000
Change in % Hispanic 
Origin, 1990-2000 
Change in % 
Linguitically 
Isolated Households, 
1990-2000
% Change in % Renter 
Households Spending 
More Than 35% of HH 
income on Rent, 
1990-2000
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Chapter 8.  Writing Equity 
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Writing Equity and the Contested Terrain of Expertise 
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Chapter 10.  The Atlas:  An Analysis 
Typically, when people think about an atlas they imagine a document that 
features maps and where text, graphs, and imagery, if included, are supplemental to 
the maps.  The maps are the primary storytellers.  The Regional Equity Atlas is not a 
traditional atlas.  Rather, it developed, over time, into what Sullivan (2008) has called, 
a hybrid document, something between an atlas and a report.  This is largely because 
of the need for extensive explanatory text related to the maps, CLF’s desire to make 
the equity story as clear as possible, and the atlas team’s belief that in order to make 
that happen, the maps and the text needed to be visually connected.
One could, however, imagine a different approach that would have featured the 
maps more prominently – presenting them, more like a traditional atlas, in their own 
separate map section, away from the text.  One of CLF’s goals was to encourage 
others to use the contents of the atlas to promote their own agendas.  By allowing each 
map to fill its own page, perhaps as a tear-off, one could envision users of the atlas 
selecting and ordering the maps to tell their own stories to promote their own agendas.  
However, separating the maps from the text would have required them to stand on 
their own without lengthy explanation.  CLF's primary goal was, in its attempt to 
better understand equity conditions in the region, to build an equity action agenda that 
would shape all of CLF's future activities and influence regional policy based on that 
agenda.  To do this, it had to create a coherent narrative for its findings – something 
that the maps, in and of themselves, could not do.  [After the atlas was published, CLF 
did make pdfs of each of the maps available for download at its website.] 
245
There were no precedents for the work at least as far as CLF was concerned; no 
pre-determined methodology; no pre-existing equity index to apply; and no single map 
that could identify “equity hotspots” to tell the equity story.   Instead, the entire 
process was exploratory, from the framing to the variables to the mapping, with a 
result that required each author to tease out of the available maps and data, with help 
from Radin and Sharkova, their own triangulations and interpretations.  The 
conversations among CLF members related to the indicators and variables started 
before any equity framework had been adopted by the Coalition.  And, when it was, its 
translation into the mapping environment proved challenging.  This was in part 
because the three components of its equity definition, or dependent variables, 
represented not only space, but time, and socio-political dimensions that can be 
conceptualized as depicted in figure 10.1: 
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Figure 10.1.  Merrick’s Conceptual Model of CLF’s Equity Framework. 
In this model, the extent to which equity is achieved is determined by the extent to 
which poverty and race/ethnicity affect the three components of CLF’s equity 
framework.  The more that poverty and race/ethnicity determine a person’s access to 
key resources, the ways in which they are affected by growth and change, and their 
ability of fully participate in public decision-making, the less equity there is.  Of 
course, there could be other determinants besides poverty status and race/ethnicity, 
including some touched on in the Atlas document but not mapped, such as age, that 
could be added – just as the list of key resources addressed in the Atlas, most notably 
jobs, is incomplete.  But this appears to be, generally, how the authors of the Atlas 
tried to approach their work.  It also helps to explain the enormously challenging task 
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of trying to come to terms with not just a socio-spatial dimension of the issue but also 
a socio-temporal one.  The participation component was largely untouched. 
Even so, the maps that were selected for inclusion in the document do not 
represent a pre-determined method or set of methods.  Rather, their differing 
methodological approaches (choropleth and raster, single- and multi-variable, 
displayed in tracts and block groups, pixels or grid cells, and neighborhoods) represent 
points along the journey that CLF staff and its members, CLF and Harmon, Harmon 
and Radin, Radin and Sharkova, Radin and Labbe, and Radin, Sharkova, Campbell, 
and Fuglister took in their efforts to frame and map equity (figure 10.2).  All are 
represented in the Atlas document:  there are four choropleth maps by Census 
geographies; 29 are rasters; 13 are choropleth maps by neighborhood or city; one is a 
choropleth map by school districts; and, eight are point maps where the data are map 
at the XY coordinates for each school location.  Only the choropleth maps by 
neighborhood or city include neighborhood boundaries.
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 The project began with what Harmon would call the “naive” assumption that 
the document's story would naturally emerge out of the maps:  the maps would 
“diagnose” equity and solutions would suggest themselves.  But this did not happen.  
Instead, it became the Atlas’ authors' task to work the maps into their arguments 
(generally derived from the neighborhood summary table and other sources) 
describing each map’s meaning as they did so.                        
The printed Atlas is made up of two parts: “Equity, Who We Are, Where We 
Live” or a demographic overview that emphasizes change in the region; and the 
“Access to Resources” section that attempts to address, primarily, the first of CLF’s 
equity criteria but to some degree looks at the impact of change as well.  All of the 
chapters in the Atlas utilize maps to help to tell the equity story with the exception of a 
section entitled, ironically, “Money Matters – The Landscape of Public Resources,” 
that falls between the transportation chapter and the health and design chapter.  This 
section was written by Campbell and focuses on the importance of public finance, a 
topic that he believed was important to the equity discussion and one with which he 
was familiar.  It showcases Campbell’s approach to analysis that is statistical rather 
than spatial in the mapping sense.  And it adds a dimension, the dynamics behind the 
availability and distribution of public dollars, that is only really touched on 
cartographically in the education chapter, and then indirectly, in the “2000, Median 
Household Income by School District” map.    
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It is important to note that the printed atlas also includes two appendices:  the 
Neighborhood Summary Table; and a technical appendix that explains the 
methodologies used for each map.  
Part I: The Demographic Section 
Given the number of population variables available from the Census and the 
large number that were mapped during the diagnostic phase of the project, those 
included in the demographics section of the Atlas are relatively few.  They include 
total population, the number of housing units, the four primary race categories 
(African American, Asian, Native American, and White) plus Hispanic, child poverty, 
and upper income households all as rasters with legends using a 2/3 mile search radius 
for the reported data.  Their red to blue, dichromatic color schemes, allow for the user 
to easily see patterns of the distribution of income, race, and ethnicity across 
geographic space but not actual quantities related to any particular tract, block group, 
neighborhood, or grid cell, for that matter.  No neighborhood boundaries are included 
as a visual guide, only municipal boundaries.   
In addition, there are two choropleth maps included in the chapter:  “1990 & 
2000: Neighborhood Child Poverty Rates Relative to Regional Rates” and “1989: 
Median Household Income, by Census Tract.”  The restrictions on space that the 
budget imposed meant that the authors had to select, in addition to the poverty, race, 
and ethnicity variables necessary to the equity argument, those variables that they 
believed would draw their audience into the equity story.   
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The chapter begins with the statement, “Region Adds 400,000 People in 10 
Years” and “shows” and “illustrates” this with maps of the distribution of the 
population in 2000 and the change of the population between 1990 and 2000.  The 
remainder of the chapter is prefaced, however, by a map that wasn’t created by Radin 
or Sharkova at all.  It is a “Residential Security Map” created in 1938 by the Home 
Owners’ Loan Corporation (HOLC) that effectively redlined several neighborhoods in 
Portland.  This sets the stage for the Atlas’ findings by suggesting that a combination 
of factors including institutional racism exemplified by this map that historically 
devalued certain neighborhoods and subsequent gentrification contributed to the 
current geographic distributions of minorities and people in poverty – a nod to 
causation.
To support these claims, the map narrative moves to three graphically powerful 
maps:  the distribution of African Americans in 2000, (regional scale); the change in 
the distribution of African Americans between 1990 and 2000, (regional scale); and 
the change in the distribution of African Americans between 1990 and 2000 zoomed in 
to inner northeast Portland, an historically redlined area and the historic home to the 
African American community.  Although the text states, and the corresponding map’s 
legend indicates, that the largest number of African Americans still resided, in 2000, in 
the historical African American communities in northeast Portland, visually the 
reader’s attention is drawn to the neighborhood scale map indicating, in a sea of dark 
blue (see figure 9.5), the loss in those neighborhoods of that population.  Because the 
gains and losses that were generated by Radin’s raster conversion are given in numeric 
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terms rather than the percent of the total, the actual impact of these changes are 
difficult to gage.  And because of the nature of the dichromatic color ramp with 
extreme color intensities at either end of the data range, the impact of the losses and 
gains appear to be dramatic, but, again because of the way Radin’s raster conversion 
process worked the percents of the total population per grid cell were not generated.
This neighborhood scale map is not only the only one at this scale in the chapter, 
highlighting its importance, but the only one at this scale in the entire atlas.  It is clear 
that this particular demographic shift was a key element of the equity story that the 
authors were trying to tell. 
 The narrative moves to a discussion of the demographic changes in the 
Hispanic population between 1990 and 2000.  But here the emphasis is different.  
Rather than focusing on “change” per se, the authors of the chapter chose to display it 
using two maps of the total population within a 2/3 mile search radius: 
[The maps] illustrate change in the distribution of Latinos by showing 
1990 and 2000 distributions side-by-side.  Both maps use the same 
classes, with the exception of the last class (darkest red) added to the 
2000 legend, which didn’t exist in 1990.  Between 1990 and 2000, the 
Latino population more than doubled as a share of the regional 
population …   (The Regional Equity Atlas, 2007, p. 17) 
Based on the visual inspection of the maps, the narrative goes on to suggest that this 
population grew along light rail lines, in parts of the region where subsidized housing 
may be located, and where other Latinos have already settled.  This latter claim, 
however, is difficult to verify with the maps since this population appears in many 
areas where they were absent in 1990.
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The Asian population and the Native American populations are similarly 
displayed in side-by-side comparisons of the populations in 1990 and 2000, rather than 
change, as the text in both cases focuses on the geographic “shifts” and growth of 
these populations that would be well served by the inclusion of a “change” map in 
each case.  The decision not to include them was undoubtedly related to the budget 
and the decision to rely on the text to describe these changes.  The chapter does 
include, however, an additional change map by race of the White population but no 
side-by-side comparison of this population is provided.  The White population has 
always dominated the demography of the region but less so in 2000.  And, what the 
map illustrates is the growth in number of the White population at the suburban fringe 
and a decline at the urban core.  Again, it is very hard to tell what the impact of these 
changes are because the data have not been normalized to the total population. 
In concluding the race and ethnicity portion of the chapter and before moving 
to the income-related variables, the text confronts one of the key challenges of 
working with Census data that CLF saw as particularly relevant to the discussion of 
equity: the undercount of minorities and the poor, particularly the homeless or those 
living in transient living arrangements, Latinos who may fear Census enumerators, 
transient populations in general, and problems specifically associated with counting 
Native Americans.  The geographic specificity of the maps implied a numeric 
precision that wasn’t necessarily the case and given CLF’s desire to do justice to these 
populations, it was important to try to acknowledge the limitations of the data upfront. 
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Poverty was always considered by Harmon and CLF to be a key determinant of 
access and child poverty is the proxy for poverty in the Atlas: 
The experience of poor adults and poor children is central to our study 
of regional equity.  With the exception of high adult poverty rates in 
downtown and very close-in Southeast Portland neighborhoods, 
distributions of child poverty and change closely mirror those for 
poverty as a whole.  (The Regional Equity Atlas, 2007, p. 21)
But there is little doubt that child poverty provokes a more sympathetic response than 
poverty in general.  The Atlas dedicates four maps to the topic indicating its 
importance to the Atlas’ authors:  side-by-side maps of the distribution of child 
poverty in 1990 and 2000; a change in the distribution of child poverty between 1990 
and 2000; and a choropleth map by neighborhood that relates the neighborhood rate to 
that of the regional whole.  While the authors acknowledge that the percentage of the 
population in the region in poverty and child poverty declined between 1990 and 
2000, they note that there were 31,300 more people living in poverty in 2000 than in 
1990 with nearly a third of them being children (The Regional Equity Atlas, 2007, p. 
21).  And, echoing the findings of the race and ethnicity findings, the authors stress the 
substantial spatial shifts that occurred for children in poverty during the decade.
The final map of the series, “1990 & 2000: Neighborhood Child Poverty Rates 
Relative to Regional Rates,” provides an illustration of the legibility issues that 
resulted from a misguided desire to add explanatory power of the data through the 
map – thus, requiring convoluted explanatory text: 
Rather than focusing on density, [this map] compares 1990 and 2000 
neighborhood or city child poverty rates to regional rates.  Yellow-red 
tones mean rates increased over the decade; blue-purple tones mean 
255
rates decreased. (The two tones don’t correspond to degree of change; 
they only indicate whether an increase or decrease occurred, but not by 
how much.) In addition, the colors indicate whether the child poverty 
rate was below or above the regional rate in each year. For example, the 
darkest purple indicates that the child poverty rate declined between 
1990 and 2000 and it was also below the regional rate in both 1990 and 
2000 – that is, a “good” place getting “better.”  
     (The Regional Equity Atlas, 2007, p. 23) 
The problem created by the inclusion of this map is not only that the symbology is 
difficult to interpret but so is the explanatory text.  The narrative continues: 
The middle classes are difficult to interpret using “good” and “bad” 
terminology.  Is it worse to be a neighborhood with a declining child 
poverty rate, yet above regional rates in both years (light blue), or a 
neighborhood with an increasing child poverty rate yet below regional 
rates (light yellow)? 
                                                  (The Regional Equity Atlas, 2007, p. 24) 
One could ask why include this map at all, when other possible maps, such as 
“change” maps for the Asian and Native American populations were not.  This is the 
first “neighborhood” map in the Atlas.  As stated earlier, none of the other maps in the 
chapter include neighborhood boundaries even as an overlay.  Because of the 
persistent feedback related to the desire to be able to associate the information in the 
maps directly to neighborhoods of interest, in the concluding months of the Atlas 
production there was a move to include as many neighborhood summary maps as 
possible and this was the only one created for the demography section. 
 The final two maps in this chapter focus on the distribution of wealth in the 
region. The first is the second choropleth map in the chapter but instead of 
neighborhoods, the geographic unit is Census block groups.  Interestingly, this median 
household income map includes 1989 (or Census 1990) data (in 1999 dollars) only, 
256
that is paired with a raster map of the change in upper-income households (or those 
earning equal to or greater than $100,000 in 1989 and those earning equal to or greater 
than $125,000) between 1990 and 2000.  With a red-blue symbol-set that is designed 
to clearly differentiate incomes on either side of the regional mean, the median 
household income map for 1989 displays a striking spatial divide, that with the 
exception of downtown Portland, lies on either side of the Willamette River.  In 
general, west of the Willamette are “red” households or those whose incomes are 
above the median, and east of the Willamette are the “blue” households or those with 
incomes under the regional median.  But, the inclusion of this map is not as much to 
focus on this spatial divide as it is meant to support the authors’ observation that 
wealth not only grew during the period but “intensified” “near” historically wealthy 
areas and in parts of northeast Portland with declining populations of color (The
Regional Equity Atlas, 2007, p. 25).  However,  in many respects these maps are not 
comparable (figures 10.3 and 10.4).   
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Figure 10. 3. 1989: Median Household Income by Census Block Group. 
         [Legend $6,800-$145,200]   Source: The Regional Equity Atlas (2007) 
Figure 10.4. Change 1990-2000: Distribution of Upper-Income Households.  Defined 
as equal to or above $100,000 in 1990 dollars, or $125,000 and above in 2000 dollars.
Source: The Regional Equity Atlas (2007) 
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As discussed earlier in this study, Census geographies such as the block groups 
used here, are inconsistent in terms of area and irregular in shape whereas the grid 
cells used in the raster maps are identical to each other in both size and shape.  In 
addition, Radin's raster conversion process eliminated data outside of urbanized areas 
but the block group geographies cover the entire geographic extent of the map.  The 
two maps aren't calibrated to each other in another important respect, the one, 
according to the text, that ties the two maps together: median income.   The 
classification breaks used in the first map (a median household income of $79,000 is 
the threshold for the highest class) do not correspond to the income criterion for 
“upper-income” households ($100,000 in 1990 dollars).  This may seem like quibbling 
but the two maps are hard to compare and it is likely that either they would be passed 
over by the reader in preference of the text or viewed for their individual content only.  
This is an example of the authors using, as best they could, what was available to them 
to make their case.  And, here, what was important, in terms of storytelling, was 
further evidence of the displacement of low-income people of color as is evident in the 
chapter's summation:  (1) that children in poverty and communities of color “are 
becoming proportionally larger in suburban areas,” again emphasizing change over 
actual conditions; and (2) that gentrification and displacement “are taking place in 
parts of the region” (The Regional Equity Atlas, 2007, p. 25).  The narrative suggests 
that further research is needed to better understand the impact of this movement on 
both the affected families and their new and former neighborhoods but, interestingly, 
doesn’t explicitly link these findings with CLF’s equity criteria. 
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Part II:  Access to Resources 
While the demographics section of the Atlas focuses on the locations of 
demographic phenomena with an emphasis on geographic shifts and change, touching 
on the second element of CLF’s equity definition that is concerned with the impacts of 
growth and change, the access section relates most directly to the first element, 
physical access to key resources.  However, it is important to recognize that the 
uneven distributions of communities of color and the poor in addition to their 
locational shifts and changes identified in the demographics section, although not 
overtly articulated in the Atlas, provide the justification for a spatial analysis of the 
geographic access to resources of those populations.  Given the limitations of the 
project in terms of time, funding, and the lack of data, and given the complexity of the 
issue generally and the multi-dimensionality of equity as defined by CLF, it was a 
question of how to utilize what had already been created in terms of maps (the 
demographic maps included in the demographics section and the physical access maps 
using the Radin/Sharkova access model) or could quickly be generated to tell CLF’s 
equity story.  
As discussed earlier, concern about the legibility of the maps remained and the 
request for some reference to neighborhoods in the maps persisted throughout the 
project.  The idea of including a neighborhood boundary transparent overlay was 
rejected as problematic but by the time the Atlas was published, Radin did create at 
least one summary variable mapped at the neighborhood level using the choropleth 
technique for each of the access topics.  These are identified in table 10.1. 
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Table 10.1.  Summary Variables and Components by Neighborhood 
Neighbor-
hood
Summary 
Variables 
Chapter Components Distance Race Income
Housing
affordability 
index
Housing Tri-county median income over 
the median sale price of homes 
by neighborhood. 
X
Minority
homeownership
gap
Housing Minorities as a percentage of 
all households minus minority 
home-owning households as a 
percentage of all home-owning 
households. 
X
Teacher training 
and experience 
index
Education Teacher training = percentage 
of teachers with advanced 
degrees.
Teacher experience = average 
number of years per school. 
   
Average walking 
distance to 
transit stops 
Transport-
ation
Average network-distance to 
transit per neighborhood. X
Transit access 
summary score 
Transport-
ation
Network walking distances to 
transit stops plus total 
population relative to transit 
service within a “transit shed” 
or small area. 
X
Access to 
grocery or 
natural food 
stores summary 
score 
Health and 
Design
Network distance to closest 
store plus population per 
store(s) service area. 
X
Public parkland 
access
summary score 
Parks and 
Nature 
Network distance to parkland 
plus total population relative to 
total parkland acres within a 
“parkshed” or small area. 
X
Percent
population within 
a ¼ mile of 
natural habitat 
Parks and 
Nature 
Population within a ¼ mile of 
natural habitat summed by 
neighborhood.
X
Natural habitat 
acres per capita 
Parks and 
Nature 
Sum of habitat acres by 
neighborhood divided by the 
sum of population by 
neighborhood.
X
Generally, these summary access variables were derived through the reallocation of 
data generated by Radin and Sharkova’s access model, but this is not always the case.
Household income, which is a major factor in access to housing was incorporated into 
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the single-family housing affordability index and the cost-burdened renter-household 
rate, as is race in the minority home-ownership gap variable mapped in the housing 
chapter.  It is not surprising that these particular measures were included in Campbell’s 
housing chapter since it was he who most strongly advocated for a multi-variable 
approach that incorporated the social with the physical elements and had pushed for 
the creation of the neighborhood summary table.
In reviewing the maps that are included in the access chapters of the Atlas, the 
connection between physical access to key resources and poverty, race, and ethnicity 
is generally made by other means, such as the neighborhood summary table and other 
supporting information.  One of the exceptions to this is Campbell’s housing chapter 
where the first point of access is income rather than physical distance.  What follows 
is a brief examination of the evidence provided in each chapter as it relates to CLF’s 
access definition and the case that CLF was trying to make. 
Housing.  As stated earlier, the housing chapter is the only one of the access 
chapters not to include any maps employing the Radin/Sharkova access model.  
Instead, Campbell focused on housing costs in terms of homeownership and rents, the 
availability of rental housing, and minority homeownership as a share of the total.  In 
reviewing the maps and additional evidence that Campbell included (table 10.2), 
several things stand out. 
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Table 10.2.  Access to Housing Chapter: Maps, Tables, Graphs 
Type Title Time Geography Income/
Assets
Race/
Ethnicity
Dist-
ance
Map
(spatial)
Single-Family Housing 
Affordability Index Maps (2) 
(2004 and 2004 incomes with 
1995 prices) 
Static (2) 
paired
(change)
Neighborhood
or City 
X  x 
Map
(spatial)
Percent Change1990-
2000:Median Value Owner 
Occupied Single-Family 
Housing
Change Census Block 
Group 
X  x 
Map
(spatial)
Percent Change 1995-2004: 
Median Saleprice Single-
Family Homes 
Change Neighborhood 
or City 
x  x 
Map
(spatial)
Change1990=2000: Cost 
Burdened Renter Household 
Rate
Change Neighborhood 
or City 
X  x 
Map
(spatial)
Change 1990-2000: share of 
Single-Family Homes Rented 
Rather Than Owned 
Change Neighborhood 
or City 
x  x 
Map
(spatial)
Change 1990-2000: 
Distribution, Rented Single-
Family Homes 
Change Raster x  x 
Map
(spatial)
2000: Minority Home-
Ownership Gap 
Static Census Tract x X x 
Graph 1990-2005: Housing Prices 
vs. Household Income 
Change Region X   
Table Median Household Income, 
1989 and 1999 
Change County X
Table Conventional Home Mortgage 
Denials by Income Group, 
Ptld-Vancouver PMSA, 2003 
Static Region X X
X = direct relationship; x = indirect relationship
 
One is the emphasis on change.  Campbell not only describes the current conditions 
but suggests that the trend in terms of housing affordability and available was getting 
worse.  Throughout his text, he references information visible in the maps provided in 
the demographic section to support these contentions, such as the “Change 1990-2000: 
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Distribution of Upper-Income Households” map that suggests gentrification in 
northeast Portland, and the “Change 1990-2000: Distribution, Child Poverty” where 
he states, describing the “Change 1990-2000: Distribution, Rented Single-Family 
Homes” map, “The general pattern is similar to change in the distribution of child 
poverty shown on page 23” (The Regional Equity Atlas, 2007, p. 37).  The other 
authors, in tying poverty and race to their equity arguments, do the same. 
Unfortunately, the textual reference lacks the power of the side-by-side visual display 
(something that Smock was able to do in her PowerPoint presentation of the Atlas’ 
findings) and lends to a sense that the story is less in the maps than in the text. 
 The analysis in the table above, indicates that Campbell, in spite of his 
hesitancy about the maps, may be responsible for the map that may come closest to a 
single indicator for equity.  This is because the “2000: Minority Home-Ownership 
Gap” index incorporates the distribution of minorities with homeownership (a proxy 
for wealth) in relationship to the total population and homeownership by Census tract 
(providing the spatial distribution).  This map doesn’t not provide the temporal 
dimension but it could have.  By incorporating historical HUD record data and other 
data sources, Campbell was able to provide some historical context in his text but not 
with the same spatial resolution that this map provides.  No other chapter in the Atlas 
combines in a single map, data relating to the resource at hand, income, and 
race/ethnicity.   
  Finally, it is notable that four out of seven maps are mapped at the 
neighborhood or city level, two out of the seven use Census geographies, and only one 
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is a raster map.  This is in part because Campbell believed that it was essential to be 
able to associate an actual number or rank to a particular geographic unit which was, 
for all practical purposes, impossible to do with the raster maps.  But it was also 
because access in the case of housing was so clearly defined around income and to a 
lesser degree race, making the analysis of distance performed in the raster 
environment less useful. 
 The chapter ends with two major findings: one that is general to the region and 
a second that is distinctly spatial.  The first is that homeownership, between 1990 and 
2000, moved out of the reach of many of the region’s households.  The second is that 
people of color, during the same period, were being displaced because of rising 
housing costs and were moving to places with lower housing prices. 
Schools.  The access to education chapter, in the mapping sense, differs from 
the other access chapters in that it is the only one to map most of the data included in 
the chapter as XY coordinates, or points – in this case at the locations of public 
elementary schools.  This was one of the last chapters to be developed and in 
determining how to approach the chapter, Sharkova, turned to Orfield as a reference.
This was his general approach to mapping schools data.  As with the other chapters, 
the legends of the maps employ are blue to red color scheme that, in this case, 
corresponds with “blue” signifying “good” and “red” signifying “bad” for each 
dataset.  Table 10.3 provides an overview of the maps and tables included in the 
chapter. 
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Table 10.3.  Access to Schools Chapter: Maps and Tables 
Type Title Time Geography Income/
Assets
Race/
Ethnicity
Dist-
ance
Map
(spatial)
2000: Median Household Income by 
School District 
Static School 
District 
X   
Map
(spatial)
AY2002: Teacher Training & Experience 
by Public Elementary School (Oregon 
only)
Static Points 
(schools,xy)
   
Map
(spatial)
Access to Teacher Training & 
Experience at Public Elementary 
Schools by Neighborhood 
Static Neighborhood 
or City 
   
Map
(spatial)
AY1999: Percent Students Eligible for 
Free/Reduced Price Meals by Public 
Elementary School 
Static
(change)
Points
(schools, xy) 
X   
Map
(spatial)
AY2003: Percent Students Eligible for 
Free/Reduced Price Meals by Public 
Elementary School 
Static
(change)
Points
(schools, xy) 
X   
Map
(spatial)
AY1997:Percent White Students by 
Public Elementary School 
Static
(change)
Points
(schools, xy) 
X
Map
(spatial)
AY2003:Percent White Students by 
Public Elementary School 
Static
(change)
Points
(schools, xy) 
X
Map
(spatial)
AY1997: Student-Teacher Ratio by 
Public Elementary School 
Static
(change)
Points
(schools, xy) 
   
Map
(spatial)
AY2003: Student-Teacher Ratio by 
Public Elementary School 
Static
(change)
Points
(schools, xy) 
   
Table Public Schools by Percentage of 
Students Eligible for Free/Reduced 
Meals, 1999-2003 
Change X   
Table Public Schools by Percentage of White 
Students, 1997-2003 
Change X
Table High School Completion and Dropout 
Rates by Race and Ethnicity, State of 
Oregon, AY2003-04 
Static State X X
Table Number and Percentage of 
Disadvantaged Groups Not Meeting 
“Adequate Yearly Progress” by School 
District, AY 2005-06 
Static School 
Districts 
X X
X = direct relationship; x = indirect relationship
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Sharkova had been drafted to write this chapter because she was the most 
experienced of the Atlas team with school district demographic data but she was not 
entirely comfortable with this assignment and had to develop an access to education 
argument that was less about physical access (elementary schools are well distributed 
throughout the region) than access to educational opportunity and resources within 
individual school locations.  Suggesting that high socio-economic status is associated 
with more local funding per student in schools, the chapter begins with a map that 
displays median household income by school district in 2000.   However, the school 
district scale of the map, as Sharkova states, conceals the disparities within the 
districts themselves.  Given the limitations on the number of maps to be included in 
the Atlas, it isn’t entirely clear why this map was used since the text reiterates its 
findings. The remainder of the chapter’s maps do indeed focus on the particularity of 
the individual schools, displaying school district data, with the exception of the 
summary by neighborhood map of the access to teacher training and experience at 
public elementary schools scores, a proxy for quality teaching, and providing the one 
neighborhood summary map for the chapter. 
 The remaining maps in the chapter focus on the availability of quality teachers 
(based on educational attainment and years of experience teaching), the percentage of 
students eligible for free or reduce priced meals for each school in 1999 and 2003 (a 
proxy for poverty), and the percentage of White students per school in 1997 and 2003.
Sharkova opted for pairs of side-by-side static maps (at two points in time), rather than 
“percent change” maps, that allow for easy comparisons between the two time periods.  
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And, given the relatively small number of points on the maps (none appear to overlap) 
they can all be seen.  A page layout that allows the viewer to see not only side-by-side 
comparisons between dates on a single variable but side-by-side comparisons among 
the four maps that display the free and reduced priced meals with the percent White 
student populations between the two points in time, once the legends are understood, 
is effective in conveying the overlap between poverty and race and the impact of 
change that is not found elsewhere in the access section of the Atlas.  Sharkova uses 
tables to reinforce these findings and to bring in additional data (at too large a 
geographic scale to be useful, perhaps) indicating dropout rates at the state level and 
“disadvantaged groups” not meeting “adequate yearly progress” at the school district 
level. 
 Although one of the findings of the chapter focuses on the effect of the socio-
economic status of districts in relationship to teacher experience and training, larger 
shares of White, non-Hispanic students, and fewer disadvantaged students, 
generalizing to the school district level may not be all that useful.  However, based on 
the specificity of the maps and a comparison to maps in the demographics section, 
Sharkova was able to show that poverty in absolute and relative terms had grown and 
that schools that were already poor were getting poorer and that schools that were 
getting poorer were also becoming less White.  Sharkova makes some additional 
observations that may be based on maps elsewhere in the Atlas or her own knowledge 
of school district and census data as a demographer but that she does not cite.  These 
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relate to possible causes and impacts of gentrification on the demographic composition 
of schools: 
Families that have stayed include low-income families in subsidized 
housing, those concerned about racial prejudice elsewhere (African 
Americans), or upper-class families sending their children to private 
schools or who take advantage of the school district’s transfer policy. 
Middle-class newcomers are often childless individuals or couples. 
Anecdotal evidence suggests that middle-class newcomers with 
children follow the behavior of upper-class families, and are sending 
their children to private schools or are transferring them to other 
schools in the district.   (The Regional Equity Atlas, 2007, p. 51) 
Clearly, this is an effort to deal with the causality questions that would be important to 
addressing inequality but the evidence presented in this chapter or elsewhere in the 
Atlas isn’t sufficient. 
Transportation.  The transportation chapter, written by Campbell, is the first 
chapter in the Atlas for which distance is the major component of access in the 
mapping context.  Based on the text, it is clear that Campbell understands the 
importance of poverty and the history of racism as they relate to both physical access 
to transportation generally (access to an automobile) and to transit in particular.  
However, in the mapping context, the focus is on the determination of the locations of 
places where there is an acceptable distance from where people live to a transit stop as 
well as a more complicated calculus that adds the transit service level to the 
computation – creating the “transit access score,” essentially the Radin/Sharkova 
access model, used in the Atlas.  Table 10.4 provides a list of the maps included in the 
chapter.  No tables or graphs are included. 
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Table 10.4.  Access to Transportation Chapter: Maps 
Type Title Time Geography Income/
Assets
Race/
Ethnicity
Dist-
ance
Map
(spatial)
Change 1990-2000: Share of Workers 
Who Drove to Work 
Change Census Block 
Group 
  x 
Map
(spatial)
Transit Access: Walking Distance to 
Nearest Transit Stop 
Static Raster-
network 
X
Map
(spatial)
Walking Distance to Nearest Transit 
Stop: Average by Neighborhood 
Static Neighborhood 
or City 
  x 
Map
(spatial)
Transit Access Summary Score * Static Raster-
network 
X
Map
(spatial)
Transit Access Summary Score*: 
Average by Neighborhood 
Static Neighborhood 
or City 
  x 
Map
(spatial)
North Portland Transportation Projects 
Study Area 
Static CRC Study 
Area
   
*Radin/Sharkova Access Model.  X = direct relationship; x = indirect relationship 
Although none of the maps include poverty or race variables, Campbell made 
extensive use of the neighborhood summary table for his analysis and, therefore, 
required the walking distance map and the transit access score map that were both 
rasters be translated or reallocated to the neighborhood level for the Atlas users.  He 
describes his approach to the reader this way: 
Summarizing the data by neighborhoods allows us to assess levels of 
access more directly for poor communities and communities of color.  
In exploring transit access, we were able to analyze neighborhoods or 
cities falling within Clackamas, Clark, Multnohmah, and Washington 
counties served by TriMet or C-Tran. By our measures, we found that 
the most intensely poor and minority areas of the Portland-Vancouver 
metropolitan area tend to be well-served by TriMet and C-Tran.  
However, there are places where poverty and/or communities of color 
are concentrated or growing rapidly by regional standards – and where 
transit access is below regional standards.  
                                             (The Regional Equity Atlas, 2007, p. 58-59) 
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The neighborhood summary table, which is what Campbell actually used for his 
analysis, not the maps, not only provided actual populations by neighborhood for each 
variable but the change in population and percent change in population plus a ranking 
for each variable.  He doesn’t refer to the table in his text, however, only the maps.  
Campbell also mentions two additional populations that are not analyzed in the Atlas, 
the elderly and people with disabilities, and he makes a case for their inclusion in the 
future: 
…anecdotal information indicates that these services [transit services 
provided by TriMet and C-Tran specifically catering to these 
populations], seniors and people with disabilities, in particular, struggle 
to receive adequate service for meeting basic transportation needs.  As 
the region ages over the decades to come, this issue will become 
critically important to address.     
                                                  (The Regional Equity Atlas, 2007, p. 61) 
The findings of this chapter derived through the conversion of the rasterized 
access data to neighborhood boundaries compared with the race and poverty data 
contained in the neighborhood summary table suggest that “the most intensely poor 
and minority areas” in the region have good transit access but specifically twelve 
neighborhoods were identified, mostly in outlying areas that were also poor and where 
a relatively large percentage of people of color lived.  These results are distinctly 
spatial.  Outside of the realm of the maps and data, Campbell’s exploration of 
TriMet’s and C-Tran’s transit policies indicated increasing efforts to address transit 
equity particularly focused on the elderly and people with disabilities.
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 Health and Design.  It fell to Fuglister to write this chapter and as can be seen 
in table 10.5, it is not as robust as those discussed thus far.  In fact, Fuglister begins 
her chapter with these comments: 
The chapter touches briefly on several issues related to health. First, we 
zero in on schools, examining how easily our children can walk to 
school and get the exercise they need to be healthy.  We then look at 
access to food – another basic prerequisite for community and 
individual health.  Finally, we provide a brief overview of regional air 
quality patterns.  (The Regional Equity Atlas, 2007, p. 70) 
Table 10.5.  Health and Design Chapter: Maps 
Type Title Time Geography Income/
Assets
Race/
Ethnicity
Dist-
ance
Map
(spatial)
Percent Sidewalk Coverage Around Schools Static Points (school 
xy locations)
x
Map
(spatial)
Access to Grocery or Natural Food Stores: 
Summary Score*
Static Raster X
Map
(spatial)
Access to Grocery or Natural Food Stores 
Summary Score*: Average by Neighborhood
Static Neighborhood
or City
X
Map
(spatial)
Diesel Particulates, North and Northeast 
Portland, 2005**
Static Isolines X
*Radin/Sharkova Access Model, **DEQ Map 
X = direct relationship; x = indirect relationship
Access to health had always been considered by CLF to be an important indicator to 
include in the Atlas but Kaiser Permanente’s interest in not only the social 
determinants of health and the Equity Atlas’ possible analytical contribution to the 
subject made it a requirement that a health chapter be included.  While some social 
determinants such as poverty and age may be available through the Census, health 
outcome data at the geographic scales required by the Atlas were impossible to obtain.  
CLF’s own history that had been focused on urban planning and design lent itself to 
the approach that Fuglister would take and that is the connection between the physical 
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attributes of place, or urban design, and health.  Mapping the sidewalk coverage 
around schools using the point locations developed for the schools’ demographic data, 
used in the schools chapter, meant that Fuglister could make comparisons between the 
findings.  The grocery and natural food store data were also well suited to the 
Radin/Sharkova access model that could show detailed areas of good and bad access 
in a raster surface but also could be allocated to neighborhood boundaries for 
comparison with the demographic variables of poverty and race/ethnicity in the 
neighborhood summary table.  Here the emphasis is not on change; merely on what 
“was” when the data were collected. 
 The chapter also includes a map made by the Oregon Department of 
Environmental Quality (ODEQ) and was used by permission from that agency.  
Although the map that is included only shows a portion of Interstate 5 in northeast and 
north Portland, Fuglister cites locations with poor air quality near to freeways in 
general, and industrial and commercial zones associated with hazardous emissions – 
areas that have historically been close to poor neighborhoods. 
 Utilizing the neighborhood summary table as well as the maps created for the 
schools chapter, Fuglister was able to identify several areas where sidewalk coverage 
was inadequate, according to the criterion of the Atlas, poor, and racially and 
ethnically diverse.  And by examining both the access maps developed for grocery and 
natural food stores and the neighborhood summary table, she was able to conclude that 
poor communities and communities of color have decent access to grocery stores by 
regional standards.
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Parks and Nature.  Labbe worked for an extended period of time directly 
with Radin to develop the measures and the maps that were included in the Parks and 
Nature chapter.  Like Campbell, Labbe had extensive knowledge about his topic 
generally, but unlike Campbell who was getting to know the region when he wrote his 
chapters, Labbe had deep knowledge about his topic locally through his experience at 
Audubon.  Audubon had very specific needs for the results of Labbe’s work that 
focused on the shaping of policy around the issue of greenspace preservation.  The 
chapter opens, as Houck had originally suggested that CLF’s greenspaces work group 
should, in the early days of the Equity Atlas process, with an articulation of why 
access to nature matters and specifically why an equitable access to parks and nature 
matters.  The language is laced with the thinking that went into CLF’s early work on 
Metro’s 2040 Framework Plan and ties that effort to this one: 
Equitable access to parks and more broadly to nature underpins our 
region’s growth plan to reduce urban sprawl, foster walkable 
neighborhoods, provide diverse transportation options and protect high-
value farmland. It is no surprise that a lack of parks and greenspaces – 
along with infill development – has sparked controversy over regional 
growth management.  But equity is implicit to the region’s vision of its 
own future. If the region needs to be compact and efficient it must be 
green and livable – and it must be green and livable for everyone. 
            (The Regional Equity Atlas, 2007, p. 82-83) 
 In introducing his approach to examining access to parks and nature, Labbe 
suggests that a complete examine four primary factors: (1) walkable distance to the 
nearest public park; (2) acres of parkland per capita; (3) the diversity of park types; (4) 
social, economic, or cultural barriers to accessing public parks (Regional Equity Atlas,
2007:84).  Because of data limitations related to the third and fourth factors, Labbe 
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focused on the first two.  Table 10.6 provides an overview of the maps and graphs that 
are included in the chapter. 
Table 10.6.  Access to Parks and Nature Chapter: Maps and Graphs 
Type Title Time Geography Income/
Assets
Race/
Ethnicity
Dist-
ance
Map Parkland Access: Walking Distance to 
Nearest Public Park or Greenspace 
Static Raster   X
Map Public Parkland Access: Summary Score* Static Raster   X
Map Public Parkland Access Summary Score: 
Average by Neighborhood 
Static Neighborhood 
or City 
  x 
Map Proximity to Natural Habitat Static Raster   X
Map Nature Nearby: Percent Population within a 
¼ Mile of Natural Habitat by Neighborhood 
Static Neighborhood 
or City 
  x 
Map Natural Habitat Acres per Capita by 
Neighborhood
Static Neighborhood
or City 
  x 
Graph Percent of Population Within ¼ Mile of 
Public Parkland 
Static Metro, 
County, and 
City
  x 
Graph Public Parkland Access vs. Poverty, People 
of Color, and Income 
Static Region X X x 
Graph Access to Nature vs. Poverty, People of 
Color, and Income 
Static Region X X x 
*Radin/Sharkova Access Model 
X = direct relationship; x = indirect relationship
Because of Labbe’s knowledge of the topic and participation in the mapmaking 
process, his chapter provides detailed insights into the process that are less apparent in 
the others.  For example, in discussing how the assessment for access to nature was 
developed, he relates: 
For our analysis, we defined “access to nature” as the chance to 
encounter the region’s native fish and wildlife and to explore the 
natural areas that sustain them.  This definition is not without cultural 
subjectivity…  Mapping and evaluating access to nature this way 
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presents a challenge. Many natural areas are not in public ownership, 
yet still support access to the experience of nature in our 
neighborhoods. Native flora and fauna cannot be defined the way a 
public park can, but the quantity and quality, and distribution of native 
vegetation and soils are primary determinates of air and water quality 
and the abundance and diversity of native wildlife – and the former is 
much easier to map.  (The Regional Equity Atlas, 2007, p. 87-88) 
And, while noting that the allocation of the access summary scores to the 
neighborhood levels (as was done for both of his access measures – public parkland 
and natural habitat) has the advantage of allowing for comparison to the demographic 
variables included in the neighborhood summary table, he makes clear the downside 
of doing so: 
By averaging access by neighborhood, [the neighborhood map] hides 
some of the intra-neighborhood variability.  For example, the larger 
neighborhoods and citizen participation organizations (CPOs) in 
Clackamas and Washington counties obscure pockets that are 
particularly rich or poor in access. 
          (The Regional Equity Atlas, 2007, p. 87-88) 
Thus, he makes the case for the inclusion of the raster maps in the Atlas because they 
tell a different part of the story. 
 In his discussion about access as it relates to the poor and communities of 
color, he utilized the neighborhood summary table’s ranking system to create two very 
interesting graphs, one for each variable, access to public parkland and access to 
nature (figure 10.5).  He is the only author to use the Table’s ranking system in this 
way.   
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Figure 10. 5.  Access to Public Parkland and Nature.  Source:  Regional Equity Atlas
(2007, p. 90). 
These graphs do not allow the reader to understand the distribution of access to public 
parkland or nature as they relate to poverty or race/ethnicity geographically but they 
do provide a snapshot of the distribution of access, in terms the 1-4 ranking system 
developed for the neighborhood summary table for the access to public parkland and 
nature (along the x-axis) and the percent of the neighborhoods in those ranks that are 
above the regional mean for poverty, child poverty, minority status, and upper-income 
households (along the y-axis).  This presents a startling picture especially with regard 
to access to nature. 
 The findings for this chapter come from the combination of factors included in 
the graphs described above, a combination of physical access with the socio-economic 
characteristics of poverty, race and ethnicity made possible through the mapping 
process, and the reallocation of the data to the neighborhood level that reveal the kind 
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of detail at the neighborhood level that Audubon could use to demonstrate the 
inequities in the system. 
Observations 
 Coming up with an adequate way to analyze the issue of equity as CLF had 
defined it was a messy process.  In the end, it was the neighborhood summary table, 
made possible by the raster conversion, which provided the link between the variables, 
that proved to be essential to the equity argument.  But the table itself lacked the 
power of maps to intrigue and to excite an audience and to display the variation, which 
is the story of the Atlas, across geographic space. 
But given the importance of the neighborhood summary table after its 
development to the analysis and writing phases of the project, it is interesting that no 
maps were made of the region by neighborhood rank, or “tier,” that could have 
provided an easy comparison between the neighborhoods graphically among the 
variables.  Perhaps there was too much invested in what had already been created and 
no more resources to add additional pages to an already overly long document. 
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Chapter 11.  Black Boxes and Traces:
Findings, Recommendations, and Future Research 
In initiating the Equity Atlas project, CLF created an actor-world (Callon, 
1986) that was seen by the organization as a pioneering effort that could reenergize its 
membership internally and strengthen its sense of identity.  Furthermore, by 
harnessing the power of maps in the form of an equity atlas, an approach that 
resonated well with the Coalition’s own founding, it hoped to promote its image more 
broadly, put equity front and center in terms of the regional conversation, and make 
available to its membership and the region’s  citizenry a useful tool for advocacy.  In 
many respects, the project accomplished these goals. 
However, this actor-world, made up of heterogeneous actor-networks, was also 
characterized by a breaching of the authority and autonomy generally accorded to 
experts, particularly technical experts, that contributed to a messiness of interactions 
and conflict among the actors and lengthened the process to, in the eyes of everyone 
concerned, an astonishing four years.  This breaching came, in part, as a result of the 
highly participatory culture that was part and parcel of the Coalition’s identity.  In 
taking charge of the Equity Atlas initiative, as opposed to handing it off to a 
consultant, the Coalition assumed a participatory process where the CLF membership 
would be involved in defining the question to be explored (regional equity) and how it 
would be examined (mapping), the framework for equity, the identification of equity 
indicators and data, and the provision of feedback about the maps to be included.  It 
would manage the project and hired a founding member to be the lead author.  
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What it didn’t have, in-house, was a GIS specialist.  Given the limited budget 
and the desire for the cloak of neutrality with regard to the maps (making the Atlas, in 
CLF’s eyes, credible to policymakers, as Orfield’s maps had been, and therefore a 
more effective advocacy tool), PSU (first, IMS and then, PRC) seemed like the logical 
place to turn to for much of the mapping.  An additional benefit to this arrangement 
would be the low cost of student labor.
At the outset, CLF sought the assistance of PolicyLink (an Oakland-based 
organization with similar goals that had begun to analyze regional equity in places 
across the nation) to learn from its experience.  But CLF wanted something different – 
something of its own.   
And, as CLF had always done, it solicited volunteers for its work, this time 
from the professional GIS community, to help with the Atlas framing, brainstorming 
approaches to the mapping, and the provision of data and the access maps.  CLF 
“owned” the project and it set the tone but there was no expectation on either CLF’s or 
the PSU contractors’ parts that it would be a “PGIS” project or that participatory 
action research (PAR) protocols should be established and formally put into place. 
This study indicates that this breaching of authority occurred not only because 
CLF expected a level of openness and involvement in major aspects of the project, but 
was made necessary by the disconnect between the abstractions of the maps and the 
experiences “on the ground” of the project’s initial lead author who was responsible 
for translating and incorporating the maps’ meanings into a written narrative, but also 
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CLF staff and membership, the other key Atlas authors, and community members who 
had seen the maps at various venues during the process.
Because of her deep knowledge about particular issues in particular places, 
rather than merely accepting as truth the maps that didn’t resonate with what she 
knew, Harmon repeatedly challenged their authority by working with the mapmaker to 
adjust the data categorizations and map symobolization – a process that ultimately led 
to the change in the GIS data model that was used, from vector to raster.  All of these 
efforts were directed at finding and displaying the “truth” in the data; not influencing 
that truth.
In a less direct manner, the apparent disconnect between the map abstractions 
and people’s experiences, cited throughout this study, sparked exchanges among the 
maps, map users, and mapmaker that challenged not just the authority of the maps but 
that of the analysts (Radin and Sharkova) and mapmaker (Radin) leading to 
considerable friction throughout the process.  It is important to acknowledge that it 
was this profound breach authority, particularly by Harmon and to a lesser extent by 
Campbell, Fuglister, and the focus group participants that resulted in the large number 
of map iterations and written exchanges that permitted the more inclusive 
understanding of the social interactions of the mapping endeavor that the study 
provides.
Nevertheless, in spite of these difficulties and what Fuglister (2008) has called, 
the “murkiness” of the maps, CLF achieved with the Equity Atlas process much of 
what it set out to do.  It did reenergize its membership and strengthen the Coalition’s 
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sense of identity.  It did draw attention not only to the issue of equity regionally and 
nationally but also to CLF’s leadership role in the equity conversation.  And it 
confirmed CLF’s belief, when it initiated the project, of the magnetic quality of maps. 
There are four interrelated themes that emerge from this study that are 
summarized here.  The first relates to the mapping of equity and what the CLF effort 
contributes to that conversation.  The second relates more specifically to the 
contributions of the embedded ideologies that are integral to the GIS software that was 
used and the roles that they played.  The third theme is the importance of process in 
community-based mapping projects and the recognition of that they are social 
processes in the comprehensive sense that ANT theorists advocate.  The fourth theme 
relates to how maps work, specifically, maps as maps versus the idea of maps. 
Mapping Equity: CLF’s Contribution 
The history of attempts to map equity outlined in the literature, particularly as 
it relates to the equitable location of public facilities and environmental justice 
applications, suggests that there is no consensus about how to do it.  There are 
disagreements about both how to define equity, which populations should be targeted, 
which indicators to use and how to measure them.  Furthermore, there are 
disagreements about how to measure, within a GIS context, the spatial ramifications of 
the distributions of public amenities.  Specifically, the geographic scale of data 
aggregation and analysis are mentioned.  Talen (1998) has suggested that because of 
this, the process should be iterative and exploratory where the spatial relationships 
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among public facilities and underserved populations are discovered and assessed and 
data inputs reformulated as the various equity patterns emerge.   
Some observers have complained that the these types of mappings are more 
illustrative than analytical, that very little is revealed about the effects of facilities, 
positive or negative, on populations living close to them.  Moreover, Mantaay (2002) 
has suggested that the quest for causality that some approaches seek, particularly 
related to the locations of environmental hazards in relationship to populations, is a 
fool’s errand as these mapping exercises cannot sort out the intentionality of the reality 
on the ground. 
 CLF took on the Equity Atlas project because equity was poorly understood 
but more importantly, CLF, as an advocacy organization well-versed in notions of 
livability and sustainability (framed in terms of the 3-Es) wanted to be seen as a leader 
in this issue both internally and externally.  It felt through its wide-ranging 
community-based membership that it could make a unique contribution to the equity 
discussion because of its members’ grassroots knowledge and engagement in the 
subject.  Furthermore, CLF’s own founding and early successes relating to its 
influence on Metro’s 2040 Framework Plan, which were achieved, in part, by 
Orfield’s maps, demonstrated to its leadership the illustrative power, but more 
importantly, the persuasive quality of maps.   
In tapping Harmon to be the lead author of the Atlas, it chose one of its own, 
someone who had been deeply involved, as an affordable housing expert and 
advocate, in the notion of equity.  Rather than turning to the literature for a definition 
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of equity, CLF chose to develop its own.  But once the definition had to be 
operationalized within the constraints of computerized mapping and the available data, 
Harmon, like others before her, found the task to be extraordinarily difficult.  CLF 
ended up with a three-pronged definition of equity only one of which, the access to 
key assets for people in poverty and racial and ethnic minorities, was inherently 
spatial: the geographic proximity of those things to these populations – an approach 
very much like those mentioned in the public facility siting literature.   
Unlike environmental justice mapping, CLF took a generally positive approach 
in that it did not focus, in its definition or analysis, on facilities that negatively affect 
populations except in its brief discussion of air quality and its inclusion of a map 
generated by the DEQ.  Rather, the negative was the absence of access not the effects 
of the facilities themselves. 
 The second prong of CLF’s equity definition that considers the impacts of 
regional growth on the poor and communities of color, adds a temporal dimension to 
CLF’s equity definition and analysis.  This element which is not always included in 
the spatial analysis of equity was essential to CLF in that the impacts of regional 
growth had been central to the Coalition’s mission from the start.  Furthermore, 
although, as Maantay (2002) points out, causality in equity mapping may be 
impossible to sort out, the historical dimension that change over time implies has the 
potential to speak to causality more easily than a single-point-in-time analysis can.  
But it is important to acknowledge that although change over time has spatial 
manifestations which can be mapped using a simple arithmetic calculation or through 
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a series of overlays, time is not space.  And, in the mapping context, as demonstrated 
in this study, the two can be confused.
 The third prong of CLF’s definition of equity focuses on access to civic 
participation opportunities for the poor and racial and ethnic minorities.  Given the 
difficulty that the Equity Atlas team had in obtaining and utilizing appropriate data 
related to housing, transportation, education, health, and jobs (which it gave up on), as 
well as a sense that civic participation may not have meaningful spatial characteristics, 
the decision was made to leave this dimension as an aspiration.  What is notable about 
the inclusion of this prong is that CLF, in determining its definition of equity, wanted 
to be comprehensive and, if need be, include dimensions that didn’t necessarily lend 
themselves well to mapping.   
 It is notable that the populations that CLF explicitly included for analysis in the 
mapping context focused on the poor and racial and ethnic minorities.  The literature 
suggests that this limited description of the target population is a weakness of much 
equity mapping activity and that factors such as age (particularly the presence of 
children and the elderly), pregnant women, and health status should also be taken into 
account when equity is considered.  The Atlas uses child poverty as a proxy for 
poverty generally rather than explicitly including the very young or the elderly in its 
target population. 
 Taking an “atlas” approach was also unique to CLF’s equity mapping effort 
and this meant, initially for CLF, not only a map-driven document but one that would 
be comprehensive in terms of its access variables (reflecting the desires of its 
285
membership).  Rather than focusing on only one type of facility or community asset, 
such as Talen and Anselin’s (1998) exploration of park access, CLF envisioned an 
atlas that would explore access to all of the types of facilities and assets that its 
membership deemed most essential to residents’ quality of life. In the end, it did what 
it could with this comprehensive approach given the resources it had and the available 
data.
Unlike the Kirwan Institute, that developed Opportunity Maps to affect 
litigation related to the locations and siting of public and affordable housing during the 
same period that CLF’s Equity Atlas initiative was underway, as a community-based 
nonprofit coalition focused on advocacy, CLF’s agenda for equity was not single-issue 
driven.  In fact, one of its goals in rolling out the Atlas to the public was to encourage 
the kind of cross-issue discussion, collaboration, and policy analysis for which CLF 
was known.
The Kirwan Institute and CLF differ in another important way that had a direct 
bearing on the process and products of each mapping effort.  Although, interestingly, 
both organizations have ties to Orfield (john a. powell, before becoming the executive 
director of Kirwan, founded and directed the Institute on Race and Poverty at the 
University of Minnesota where Orfield launched his metropoltics work), the Kirwan 
Institute for the Study of Race and Ethnicity is a university-based think tank with in-
house GIS expertise.  As such, it was able to develop its methodology without the 
interference and challenges from nontechnical outsiders; it controlled the 
methodological development process; and it did not have to rely on volunteers.  To its 
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credit, the approach, not having to serve all masters, is relatively simple conceptually 
and analytically with a result that, because of its clear and focused underlying purpose, 
is relatively easy to interpret – if, because it is an index, opaque.  Like Orfield’s 
metropolitics work, Opportunity Mapping has become something of an industry for 
Kirwan since, unlike CLF’s Equity Atlas endeavor, it uses only one methodology and 
its application is easy to adapt from place to place.  And, although Kirwan shares its 
method with those who would like to apply it, the expectation is that clients and users 
already accept the underlying premises.  In reflecting on the level of conflict that 
existed between the university-based consultants and CLF over maps and methods, 
Sharkova (2008) has commented that if CLF sees maps and mapping to be integral to 
its work, it should invest in an in-house researcher with GIS expertise where, 
presumably, the interests and expectations of the GIS expert would be more closely 
aligned with those of CLF. 
Radin has observed that the Equity Atlas document “in a lot of different ways, 
really captures the complexity of CLF as an organization” (Radin, 2008b).  It had to 
serve the interests of so many masters.  It is beyond the scope of this study to look at 
the impacts of the Equity Atlas after its publication (see Appendix XX), however, it is 
the only equity mapping exercise that this researcher has been able to identify that 
could be characterized, to this degree, as a participatory process – especially in the 
technical sense (intentional or not) – and as such, has the potential to act as a ground-
truthing exercise for equity researchers and equity GIS analysts who tend to operate 
away from the light of day. 
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Embedded Ideologies: Actors Exposed 
 Most software users, sooner or later, understand that in the power relations 
between the user and the software, the software usually wins: we learn to work around 
the parameters and the constraints of the software and not the other way around.  With 
the exception of computer scientists, programmers and geeks, we tend to think of 
software as monolithic, and definitely black-boxed.  We want to get a job done and we 
let it tell us how to do it.  And, while most GIS analysts are far more sophisticated 
about these things than the average software user, with the operation of GIS software 
by far the largest number of decisions have already been made for the mapmaker by 
software designers working around the parameters of computing, graphic display, data 
models, historical cartographic protocols and practices, and algorithms, not to mention 
cultural and historical influences.  Trained GIS analysts know this but given the 
inevitable time constraints, the number of decisions that still must be made by the 
analyst, and the assumption that best practices (in this case, geo-spatial analytical and 
cartographic practices) are embedded in the software design, it is easy to come to rely 
on the software defaults to make many of the choices and do much of the work. 
This study reveals, through the interactions among the maps and map 
consumers, and the mapmaker’s attempts to work around the requirements of the GIS 
data models (both vector and raster), and those of the aggregated data, the significant 
price (in terms of human relations, time and resources, as well as the usefulness of the 
resulting product) that can be paid when the technical actants aren’t recognized and 
taken into account at the outset.  Specific examples include:  the affects of aggregated 
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population data that isn’t spatially uniform and doesn’t reflect actual population 
densities on the ground; the impacts of various data classification techniques used for 
choropleth mapping, including the ability to create custom classifications, that may or 
may not be reflective of the underlying data; the reactions to the symbology included 
with the software, particularly the color models employed, the default color ramps, 
and the ordering of their accessibility, that when used in various cultural 
circumstances can be seen as offensive; vector to raster conversion processes and 
smoothing algorithms that give the map user a false impression of the nature of the 
continuity of the actual statistical surface (where population densities actually are and 
how quickly they dissipate); and spatial analytical processes in the raster environment 
that produce incomprehensible legends.  All of these “actions” played significant roles 
in the stories that the maps told and their credibility.   
 Additionally, this study indicates the importance of the linkage between map 
scale and the expectations among map consumers, especially when mapping places 
that community members know well, for the spatial accuracy of data:  the more we are 
“zoomed in” the greater the detail in the map.  This a perfectly logical expectation 
since in most people’s experiences with maps, especially with street maps or those, 
such as topographic maps that focus on physical features, this tends to be true.  But in 
the case of thematic maps, where political and physical features are commonly added 
for reference, the addition of aggregated demographic or other data whose spatial 
resolution is entirely dependent on the scale of the aggregation of the available data, 
the situation is far more complicated.  This is because at larger scales more detail is 
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generally available for the political and physical features such as roads or streets but 
the resolution of the aggregated data remains the same.  This study found that when 
map readers could locate places they knew well on the map, they expected to find 
recognizable conditions there and had difficulty coming to terms with the 
generalization of the Census data over space that hid the variations that actually exist.  
Sophisticated map consumers understand this.  Unlike some forms of analysis where 
spatial detail is less important, the promise of the Equity Atlas for CLF as an advocacy 
organization focused on a relatively small geographic area, rested in large part in its 
ability to allow community members to see and recognize their places in relation to 
others.  The decision to convert the data from the vector environment where the data 
where generalized at the census tract or block group levels to a raster approach was an 
attempt to provide a greater sense of detailed spatial resolution by creating continuous 
surfaces made up of much smaller grid cells.  But these are modeled surfaces that are 
in actuality a further step away from the actual spatial resolution of the data. 
As the literature suggests, aggregated population data have long been 
considered by cartographers to be far from ideal; the dasymetric approach that uses 
additional spatial data such as satellite imagery, land use or zoning GIS layers, or road 
densities to verify where populations are most likely to be located is one possible 
approach that has been suggested for overcoming the problem.  But the extent to 
which this issue would affect the Equity Atlas process was unanticipated.  How a 
dasymetric approach could be applied to CLF’s notion of equity mapping is beyond 
the scope of this study.  Neither Orfield nor the Kirwan Institute has found it necessary 
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to add the additional complication of dasymetric mapping to their approaches but their 
work is less community driven. 
These issues, in turn, relate to the move from a focus on maps to a dependence 
on text and a summary data table to convey the meanings of the maps.  Throughout the 
process there was a profound tension between the desire of CLF to reach a general 
audience (as Fuglister (2008) stated, “an 8th grade level”) and the analysts’ desire for 
the Atlas to be credible for a sophisticated, scientifically inclined audience.  This 
analysts’ desire for sophistication sometimes resulted in incomprehensible map 
legends that had to be simplified at the insistence of CLF – and, still, the maps and 
their legends required explanatory text in the Atlas document. 
In addition, after the decision was made to move to a raster or surface approach 
to the mapping to avoid the “big geography/big color” confusion caused by the 
choropleth mapping technique, the option to create an equity index that could combine 
the demographic variables of income and race with the other equity variables was 
dropped.  This meant, for example, in order to draw out comparisons or possible 
correlations between the demographic variables (race/ethnicity and poverty) and the 
access variables (each mapped separately in separate sections of the Atlas) 
argumentative text was necessary to make these comparisons rather than simply 
pointing to the maps.  The necessity for all of this explanatory text required that the 
maps be exceedingly small in the printed document – which, in turn, led to an even 
greater reliance on text. 
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Participatory GIS
As has been previously stated, CLF, because of the culture that it had 
developed, owned the project and expected a participatory role throughout.  The 
academic actors, on the other hand, as the level of interactions with CLF around the 
mapping efforts grew more intense, became confused about their role and to some 
degree felt violated. 
Pielke (2007) has suggested that scientists do, in fact, adopt roles when they 
engage with society and that is it important to both society and scientists that they 
recognize that fact.  Pielke (2007) identifies four idealized roles that scientists take on: 
the pure scientist; the science arbiter; the honest broker; and the issue advocate.  It is 
possible to see Pielke’s archtypes as a continuum of involvement from isolation from 
the political sphere (the “pure scientist”) to advocacy.  The situation was complicated 
by the fact that Radin began his relationship with the project as a graduate student who 
while having possession of the skill (GIS expertise) that CLF most needed was, as a 
student, also at a disadvantage in terms of power.  This situation changed, however, 
once Sharkova got involved and Radin was seen by her as more of a colleague than a 
scientist-in-training – Radin did, in fact, move during the process, from a work-study 
student, at IMS, to a paid consultant under the auspices of the PRC.  In the context of 
this study, the academics, rather than adopting a single role for the duration of their 
relationship with CLF, appeared to have, unconsciously, placed themselves at different 
times and circumstances at various points along this continuum contributing to a sense 
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of confusion and conflict that plagued the process and challenged the notion of 
partnership that the parties had adopted without articulating what that would mean.   
Lessons learned from PAR and CBPR suggest that confusion as to roles, 
distrust, and conflict can be avoided, if a truly participatory process is desired, by the 
establishment of operating norms, at the outset of research, that foster listening, 
openness, democratic leadership, agreement to disagree, identifying and addressing 
conflicts, negotiation, compromise, and equality (Israel et al., 1998).  This formalistic 
approach to process was antithetical to the ways in which the Coalition typically got 
things done.
It is probably safe to say that most PGIS practitioners affirm PAR’s values and 
promote the transparency of practice (Aberley and Sieber, 2002).  But how these 
values and protocols actually play out in research partnerships with community groups 
in a technical realm as complicated as GIS is another matter and suggests this 
question:  If formal PAR practices been requested by CLF, would the university-based 
GIS analysts (with their own culture, expectations, and discomfort with Pielke’s 
notion of “scientist as issue advocate”) have permitted the level of intrusion into the 
technical aspects of the GIS mapping that Harmon and CLF, once they got into the 
process, demanded?  And, could CLF have imagined desiring inserting itself into 
mapping process?  It is the contention of this author that when participatory research is 
desired that is centered on mapping, meaningful negotiations, relating to the extent to 
which the various actors participate in the technical and analytical realms, can only be 
achieved when the full complement of actors are acknowledged, their capabilities and 
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potential actions are recognized, and when the nature of maps are understood by all of 
the participants from a critical perspective. 
The Power of the Idea 
 This study demonstrates not only the power of maps to reveal, inspire, 
persuade (as well as confuse and trigger questions), as CLF’s formation and history 
demonstrate, but the power of the idea of maps, the notion of an equity atlas, to attract 
attention, to energize and reenergize CLF’s own membership, and to bring people to 
the table around the issue of equity through a mapping project.  Like Aberley’s 
observation that “maps hold some primal attraction for the human animal” (1993,      
p. 1), according to Fuglister (2008) and Carley (2010) people were always enthusiastic 
about the idea of an equity atlas of maps.  Throughout the process including the CLF 
Summit events, at national conferences where Fuglister presented Equity Atlas maps 
in development, and the Equity Atlas/Equity Agenda workshops, despite the questions 
and confusion that the maps sometimes provoked, people were still drawn to the maps 
and intrigued by them.  Fuglister (2008) has observed, “I’ve done a million 
presentations with the maps and people do excited about them, with all of their flaws, 
and questions, and murkiness.”  This has been a powerful lesson for CLF as it seeks to 
maintain its momentum as a coalition doing advocacy work focused on livability with 
an emphasis on equity.  And, it is one that has encouraged the Coalition, in spite of the 
anguish related to its first Equity Atlas effort, to reengage with equity mapping in a 
Regional Equity Atlas 2.0. 
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Recommendations 
GIS is a highly technical endeavor that is generally understood as interactions 
among hardware, software, data, and people.  Critical cartographers remind us, 
however, that all mapmaking is an exercise of power relations from map patrons, to 
mapmakers, the technologies employed to make them, and even map consumers who 
use maps for their own self-interests.  ANT studies focused on GIS technology and 
PGIS practitioners have also suggested that the cultural and historical biases 
embedded in the software can have significant impacts on the successful 
implementation of GIS at an institutional level (Walsham and Sahay, 1999), urban 
planning practice (Lejano, 2008), and the implementation of participatory GIS 
processes (Fox et al., 2006).  Rather than looking at institutional settings for the 
adoption of GIS or the influence of it on planning practice, this study has looked at 
GIS and maps in the context of an important community advocacy organization.  Here, 
too, the unseen or unacknowledged technical actors played a significant role.  In all of 
these cases the outcomes are visible but the social interactions that lie beneath them 
are less so.   
It is the belief of this author that, as mapping and maps are more widely valued 
and used for advocacy, that public education that understands both the process of 
mapping and maps from a critical perspective is essential.  For organizations that 
either contract with GIS professionals or academic institutions or initiate research 
partnerships with them, there must be some fundamental acknowledge at the outset 
that while analysts may strive for objectivity, the mapping effort is a complexity of 
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decision-making and choices that are influenced in various ways by who’s paying for 
it, the training and other biases of the mapmaker, the biases of the software, and even 
those of the users.  If a collaborative approach is desired, as Israel et al. (1998) 
suggest, agreement must be reached among all of the participants at the outset as to 
operating norms for the project including the extent to which the various participants 
are engaged with the various actants in the mapmaking process.  They must 
understand and reach an agreement as to the extent of involvement in all aspects of the 
process and its potential consequences. 
 But even when there is no desire to actively engage in mapmaking, maps must 
be understood for what they are – “interested representations” – if they are to be 
understood and used responsibly.  Such understandings should be incorporated at the 
very least into GIS training programs, urban and regional planning programs, and the 
increasing number of professional and academic programs that utilize GIS to affect 
people’s lives.  Ideally, such education begins in K-12 schools (the National 
Geography Standards are a good start) but with K-12 funding on the line and 
geography not seen as math or science by K-12 administrators or funders, it is unlikely 
that much progress will be made there in the near term.  But this is terribly important 
as maps increasingly insert themselves in our lives because as Wood, who has written 
so eloquently about the power of maps has said: 
Once the map is accepted for the interested representation it is, once its 
historical contingency is fully acknowledged, it is no longer necessary 
to mask it. Freed from this burden of … dissimulation … the map will 
be able to assume its truest character, that of instrument for … data 
processing, that of instrument of … persuasive argument. … Freed 
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from the pretense of objectivity … the map can be restored to the 
instrumentality of the body as a whole.  Freed from being a thing to … 
look at, it can become something … you make.  The map will be 
enabled to work…for you.   (Wood, 1992, p. 182-183) 
Further Research 
Since the launch of CLF’s first Equity Atlas project, its publication, and roll-
out efforts equity has become a central concern in the Portland area both at the 
regional level under various Metro policy initiatives and the Portland-Vancouver
Regional Indicators Project, and at the city level in Portland’s update of its 
comprehensive plan.  Nevertheless, CLF has decided to update the original atlas with 
the 2010 Census data and the incorporation of aggregated health record data.  And, 
while the first Equity Atlas was plagued with an extremely limited budget, the budget 
environment, now, is generally even more challenging.  As a result, the Coalition has 
begun to explore partnership options that will leverage some of the mapping resources 
(including Internet mapping applications) currently under development by Metro and 
PSU (at IMS) to achieve its goal for what the Coalition calls version 2.0 of the Atlas. 
This opens a new chapter and a new array of challenges that relate to the issues of 
mapping, maps and participatory research that will be interesting to investigate.  Given 
the reality that the mapping will be much less transparent than it was in the first 
iteration (in that in both cases the Internet-based interactive mapping applications have 
been developed entirely without public input), education for users relating to the true 
nature of mapping and maps of whichever interface CLF ultimately chooses will be 
even more important.  The development of educational workshops and training 
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materials that specifically address the nature of maps and mapping and their utilization 
for a wide array of users but particularly for community advocacy organizations is of 
great interest to me and I believe is important work. 
Further, I am interested in investigating the ways in which GIS is incorporated 
into professional urban planning programs and how both mapping and maps are 
understood by students to enhance and affect the practice of planning – enhancing or 
replacing the “habitus of place” (Lejano) in planning practice. 
As PSU’s University Studies program begins to explore incorporating spatial 
literacy as a core competency for students, I am very interested in joining that effort, 
by contributing a critical perspective and the lessons learned from this study to that 
conversation.
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Epilogue.  Regional Equity Atlas 2.0 Considerations 
 Can equity be mapped?  As is even evident in CLF’s own definition of equity 
that it used for the Equity Atlas project, although social inequity has spatial 
manifestations that can further exacerbate equity conditions, it is not merely a spatial 
phenomenon.  Social inequity’s causes and effects are multi-faceted and highly 
complex.  The spatial depiction of equity, or the lack thereof, can only be partial.
Additionally, as the equity mapping literature and the experience of CLF’s effort 
demonstrate, because of differing definitions of equity, the lack of agreement among 
researchers regarding the identification of target populations, as well as the lack of 
data in general and the lack of data at appropriate spatial resolutions, even the spatial 
manifestations of equity (or inequity) that are included in analyses are incomplete.  In 
any effort to map equity, it is important to acknowledge that the spatial manifestations 
of equity conditions are only one aspect of the social equity story and one that can 
only provide, in the best of circumstances, a partial understanding of the issue.
Certainly, this was something that the contributors to CLF’s Equity Atlas came 
to believe as the project moved forward.  But part of what hampered the project was a 
fundamental belief, at the outset, that an equity atlas of maps could reveal a more 
complete picture of equity than was possible for mapping to do.  CLF has been, 
however, able to achieve enough interest in equity conditions and recognition for its 
Regional Equity Atlas contribution, both regionally and nationally, that it is now 
poised, with the release of the 2010 Census data, to embark on version 2.0. 
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As it moves forward, there are several things that CLF should consider based 
on the lessons of the first atlas and a changed regional environment that now includes 
several equity initiatives (some of which include mapping) that have sprung up among 
governmental agencies in the Portland metropolitan area.  In addition, any equity 
mapping project must consider the challenges that the Census Bureau’s American 
Community Survey (ACS) (a key demographic data source and replacement for the 
Census Bureau’s decennial long form survey) will present to any analytical and 
mapping endeavor that seeks to explore equity.
Reconsidering the First Equity Atlas 
 An acknowledgement that what were being mapped for the Equity Atlas were 
only the spatial manifestations of equity conditions and that even those would be 
incomplete could have freed CLF from the overwhelming burden of trying to make the 
Atlas maps do the impossible:  map all of the dimensions of social equity.  And, while 
the promise to users would not have been as groundbreaking as the all-encompassing 
idea that surrounded CLF’s Atlas project, a clear articulation of what the Atlas could 
and could not do, would have enhanced the understanding of the product among users 
and mitigated against disappointment when the Atlas didn’t meet expectations. 
 This acknowledgement would have had implications for the mapping itself.  
Knowing, at the outset, the limitations of the data in terms of availability and spatial 
resolution, and understanding that not all of the indicators that contribute to equity 
conditions are available or even identified (by CLF members or the equity literature), 
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the silver bullet for equity mapping, a super equity index, becomes impossible – and, 
its absence explainable.   
This is not to say that indices, summary statistics, or rankings (the “tiers” in the 
Equity Atlas’ neighborhood summary table, for example, that offer comparisons 
among the neighborhoods across several of the demographic and access variables) 
should not have been used.  In fact, it this author’s belief that such an approach is 
highly advantageous but none of these summary measures should pretend to be a 
comprehensive equity index.   
The approach that Radin took in creating the Atlas’ neighborhood summary 
table that uses a 4-tiered system (where “4” indicates either the highest percentage of 
the Atlas’ target populations or the least access by neighborhood; a “1” indicates the 
opposite) could have been easily mapped, using the choropleth technique, and would 
have offered an easy and relatively transparent way to convey meaningful differences 
among neighborhoods across the region.  These tiers (that were made possible through 
the conversion of all of the data to raster, reallocating them to new, in this case, 
neighborhood boundaries, and then normalizing them to each other) are well-suited to 
the simplicity of the choropleth approach.  And their four ranks avoid the confusion 
among map users related to the various approaches to data classification discussed in 
this study.  Moreover, neighborhood boundaries were considered by CLF to be more 
recognizable to users of the Atlas than Census Bureau geographies such as tracts or 
block groups. 
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Ironically, it is the Equity Atlas’ neighborhood summary table (that was 
created toward the end of CLF’s Atlas project) that offers an approach to the 
cartography that is both elegant and relatively simple – as Radin, after the fact, has 
acknowledged.  Here, the neighborhood summary table would become the basis for all 
of the maps in the Atlas.  In this approach, each primary field in the summary table 
becomes a cartographic theme that includes not just a map of the theme (say, minority 
populations) by neighborhood tiers (the summary statistic), but a series of individual 
maps of the factors (included in the summary table) that help to explain each 
neighborhood’s tier.  For example, for each the demographic variables, in addition to a 
“neighborhood tier map” of a particular population, separate maps would be included 
of the normalized population (or the percent of the population of interest of the total 
population) by neighborhood for the decades of interest, and the percent change in the 
population of interest over the same decade(s).   
The methodologies for the access variables in the first atlas vary depending on 
whether the physical distance (the average number of city blocks per neighborhood, 
for example) of the population to an asset, such as grocery stores or parks, or some 
other measure, such as the housing affordability index or proxies for quality education, 
such as teacher experience or teacher training, were used.  Whenever possible the 
components of these measures that contribute to their “tier,” and that can be mapped 
by neighborhood, should be included.
This approach would, theoretically, provide a more map-centered product 
(more in the character of an atlas) because it takes advantage of the explanatory power 
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of maps to reveal the factors that underlie the summary statistics.  Furthermore, an 
approach that uses the neighborhood summary table as the basis for all of the maps 
means that the statistics included in the map legends will match those in the table, 
providing a direct link between the maps and the table, thereby, adding credibility to 
the maps.  This approach could have been used for the first atlas but by the time the 
neighborhood summary table was developed, so much time and effort had already 
been invested in the maps that had been developed to that point, that it was considered 
too late to drop what had already been done for yet another approach. 
CLF might explore with its next iteration an additional set of fields for the 
neighborhood summary table that combine the neighborhood tier scores for the target 
populations with those each for the access variables.  This has the potential, not unlike 
Kirwan’s Opportunity Map methodology, to allow users to see neighborhoods where 
both physical access to a particular asset is poor and where there is a significant 
presence of the target population.  This should only be done access variable by access 
variable and not combined into one overall equity measure for the reasons already 
discussed.
Unfortunately, the Achilles heel of this approach that emphasizes the 
recognizability of neighborhood boundaries (and that requires data reallocation) is any 
reliance on the new American Community Survey 5-year population estimates for data 
(previously available from the Census long-form decennial survey) such as household 
poverty status.  This is because the sample size for the ACS is significantly smaller 
than that of the decennial long form survey.  And, while the ACS is an ongoing survey 
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(rather than the decennial approach), in order to have a sample large enough to report 
at a census tract level, the Census Bureau must use five years of data to create its 5-
year population estimates.  Unfortunately, these estimates at the tract level, for some 
of the most important variables for equity mapping (such as household poverty status), 
have large enough margins of error (MOE) that, unless the differences among the 
census tracts are large enough (larger than the already large MOEs), it can be 
impossible to tell if there are, in fact, differences among census tracts or changes over 
time.  
If the reallocation of data from census tracts to some other geographic unit (as 
was done for the neighborhood summary table) is desired, the MOEs will have to be 
taken into account and will likely compound the already large MOEs.  Some have 
suggested that proxies for poverty status, such as free and reduced priced school meals 
data, be used.  However, these data ignore households without school-aged children 
which in some locales can be a major omission.  The ACS problem is one that can’t be 
ignored as it affects many of the variables that CLF will be interested in including in 
whatever Equity Atlas mapping approach it ultimately chooses. 
An Interactive Atlas and Equity Mapping Partners 
 Since CLF’s Equity Atlas introductory sessions and Regional Equity Agenda 
workshops that, together, engaged approximately 1,000 people region-wide, a number 
of equity initiatives have sprung up in the Portland metropolitan area, some of which 
involve mapping.  The City of Portland has committed to a major equity initiative; 
Washington County has completed an Opportunity Mapping exercise; Clackamas 
304
County is interested in creating an Opportunity Map; and Metro is working on several 
equity-related initiatives.  In addition, Metro’s Data Service Center, that maintains the 
region’s tri-county GIS database and performs GIS analyses related to regional 
planning has, in the last several years, invested in a major new raster-based GIS 
analytical tool, The Context Tool, for use in-house (but online) that allows users to 
create “what-if” planning scenarios on the fly.  IMS, at Portland State University, is 
also creating an interactive, online data mapping tool for use in several of its projects. 
 In thinking about the next iteration of its Regional Equity Atlas, CLF is 
considering moving toward an online, interactive product. Given the number of equity 
related efforts underway regionally, and the challenge of raising the significant funds 
that such an enterprise would require, CLF is currently exploring partnerships that 
would have the potential to institutionalize the Equity Atlas in an agency that could 
provide the ongoing technical support and maintenance that would be necessary – in 
other words, to move the Atlas from a “project” to an ongoing “program” outside of 
CLF. 
 There is no doubt that, if CLF moves in this direction, serious consideration 
will have to be given to translating the opacity of the processing that underlies these 
mapping technologies and the mappings that result for the users who will want to 
interact with them.  Although, theoretically, CLF will have some input as to the data 
that should be included in an equity application, it may have very little control over 
anything else, including the look of the maps and the user interface.  While the 
institutionalization of the Equity Atlas should be seen as a major achievement of the 
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Coalition, and the potential for interactivity in the maps, exciting, the ethical use of 
these tools will require a major education initiative which may well be the most 
important role that CLF can play in this new environment. 
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Appendix A.  Regional Equity Atlas Project Contributors and Tax Filings 
The contributors listed below are those listed in the Regional Equity Atlas document.  
The dollar amounts (approximate) were provided by Jill Fuglister and confirmed by 
Ron Carley.  Where no dollar amounts are identified, the number could not be 
confirmed or the contribution was in-kind. 
Foundation Support
Bullitt  Foundation      
Meyer Memorial Trust ($50,000)  
Rose Tucker ($24,000) 
“Lead Sponsors”
Enterprise Community Partners ($8,000) 
Kaiser Permanente ($23,000+) 
Portland Development Commission 
Washington County Commissioner Dick Schouten (from the Intel Strategic 
Investment Program Charitable Fund) 
“Co-Sponsors and In-Kind Supporters”
Bi-state Regional Housing Managers 
City of Beaverton 
City of Lake Oswego 
City of Portland Bureau of Housing and Community Development ($5,000) 
Clackamas County ($5,000) 
Clark County ($5,000) 
Fair Housing Council of Oregon (in-kind, data) 
Fregonese Calthorpe Associates (in-kind, GIS expertise) 
Metro (in-kind, GIS expertise and data) 
Multnomah County ($5,000) 
PolicyLink (in-kind, expertise) 
Portland Multnomah Food Policy Council (in-kind, data) 
TriMet (in-kind, data) 
Source: CLF, Regional Equity Atlas (2007) 
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Regional Equity Atlas CLF IRS 990 Filings 
The following is information from CLF’s 990 tax filings relating to the organization’s 
fiscal health over the duration of the Equity Atlas project and specific mentions of the 
Regional Equity Atlas Project during this period. 
• 2003:  The Regional Equity Atlas is not specifically reported in 2003.  However, 
this was the year that CLF received significant grant funding that allowed the 
Equity Atlas project to move forward.  CLF reported a total of $331,722 in gifts, 
grants, contributions in 2003. 
• 2004:  The first year in which the Regional Equity Atlas project is reported in 
CLF’s IRS 990 filings is 2004.  No specific dollar amount or funding sources are 
reported.  CLF reported a total of $149,314 in gifts, grants, and contributions in 
2004.
• 2005:  Detail for CLF’s activities are referred to in attachments to the 2005, 990 
filing that are not available.  CLF reported a total of $178,022 in gifts, grants, and 
contributions in 2005. 
• 2006:  The Regional Equity Atlas effort is described.  Reported expenditure: 
$35,100.  CLF reported a total of $139,988 in gifts, grants, and contributions in 
2006.
• 2007:  The unveiling of the Regional Equity Atlas and the Equity Agenda activities 
are specifically outlined as a significant achievement.  Expenditures reported are 
$17,202.  CLF reported a total of $230,068 in gifts, grants, and contributions in 
2007.
Source:  http://nccsdataweb.urban.org/orgs/profile/931278845?popup=1#formsCLF 
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Appendix C. Regional Equity Atlas Distribution 
Numbers of Copies 
According to Ron Carley, 3,390 copies of the Regional Equity Atlas (out of the 5,000 
that were printed) have been distributed since its publication in 2007.  Approximately, 
706 copies were purchased; the remaining 2,684 copies were distributed to those who 
had contributed financially, were in-kind contributors to the Atlas project, or attended 
the Equity Atlas Introductory Sessions and Equity Agenda Workshops. 
Revenue
The average price of those atlases that were sold, according to Carley, is $20.00.  This 
is an average figure because CLF charged differing amounts (up to $30.00 per atlas) 
depending on the number purchased and the type of purchaser (for-profit and non-
profit organizations, or individuals). 
Total revenue, to June 2011, was $14,118. 
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Appendix D 
Some Regional EquityAtlas Impacts 
The following is excerpted from The Regional Equity Atlas Story Bank, a publication 
of the Coalition for a Livable Future, that describes some of the accomplishments of 
the Regional Equity Atlas project.
The Regional Equity Atlas Story Bank is a collection of stories and short testimonials 
from services providers, government agencies, planners, and advocates who wish to 
share the details of how they have used the Regional Equity Atlas research to change 
their communities. 
Washington County Consolidated Plan Opportunity Mapping:
A New Approach to Housing Needs Analysis Washington County Office of
Community Development 
The Regional Equity Atlas inspired the Washington County Office of Community 
Development (OCD) to takea whole new approach to looking at where federal
community development and affordable housing funds should be invested as part of its 
Consolidated Plan Update. Required by the federal government, consolidated plans 
identify housing, homelessness, community, and economic development needs and 
resources and include a five-year plan to address identified needs. 
The new approach taken by OCD focused on analyzing 1) which of these investments 
occur in places that provide the best opportunities for low income residents to connect 
with resources that enhance their life chances, such as places with good schools and 
with connections to transportation, jobs and necessary goods and services; and 2) 
whether such opportunities could be enhanced in areas where there is already a 
concentration of affordable housing by providing future public investments. This new 
focus on location and linkages is one way to ensure that the costs of global warming 
and peak oil do not fall most heavily on those who can afford it least.
Story courtesy of: Andree Tremoulet, Washington County 
Clark County Public Health Education: Educating Decisionmakers and
the Public about Health Equity 
The Regional Equity Atlas helped Clark County Public Health to broaden their staff’s 
understanding of how the county fits into the broader regional context in terms of 
access to resources that impact community health. They used the Atlas as an education 
tool to communicate the importance of environmental and social justice issues and 
how they impact community health. Story courtesy of: Dan Rubado and Tricia Mortell 
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A Pedestrian Safety Program for Schools City of Milwaukie 
Alex Campbell, City of Milwaukie Resource and Economic Development Specialist, 
used the Regional Equity Atlas to successfully establish a pedestrian safety program in 
Milwaukie. Mr. Campbell cited the Atlas’s Percent Sidewalk Coverage Around 
Schools map as being helpful, “because it is a really good representation of sidewalk 
coverage” allowing him to effectively illustrate the need for the pedestrian safety 
program to the City Council members. 
Story courtesy of: Alex Campbell, City of Milwaukie 
Metro Regional Transportation Options Program: 
Refocusing Resources toward Underserved Communities 
The Regional Equity Atlas led the Staff and Council at Metro to add an equity 
criterion to the Regional Transportation Options Program grant scoring process. The 
program works to increase the use of travel options and reduce pollution. As a result 
of using this new equity lens, the Community Cycling Center received funding for a 
project to increase awareness and acceptability of bicycling as a transportation option 
among minority and low-income participants in North and Northeast Portland by 
creating a culturally specific program to meet their needs. 
Story courtesy of: Pam Peck, Metro 
Oregon Food Bank: Refocusing Services to Address Growing Needs in New Place 
The Regional Equity Atlas helped better inform Oregon Food Bank where gaps in its 
services existed across the region in relation to areas of high need. In particular, the 
map that showed changes in poverty by location over time was especially useful. As a 
result, Oregon Food Bank shifted its focus to the increasingly high needs areas outside 
of the inner core of Portland. 
Story courtesy of: Eric Sopkin, Oregon Food Bank 
Improving Access to Parks in a Low-Income Neighborhood 
Nadaka Nature Park in Gresham, Oregon 
Trust for Public Land (TPL) works to conserve land for people, from neighborhood 
parks to wilderness and everything in between. TPL, along with Metro, the City of 
Gresham, and the East Multnomah Soil and Water Conservation District worked to 
acquire a two-acre parcel adjacent to the Nadaka Nature Park in Gresham. Their goal 
was to expand the park and make it more accessible by public transit and to the 
underserved residents nearby. 
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In searching out an appropriate property, and grant monies to acquire it, the partners 
used the Regional Equity Atlas to understand where pocket parks of nature deficiency 
were located. In their application to Metro’s Nature in Neighborhoods Capital Grant 
program, these organizations cited the Atlas repeatedly to build a compelling 
argument in favor of this land acquisition. Their focus was largely on the parks and 
natural areas chapter but they also relied on the overall demographic information and 
public transit sections of the atlas. Mr. Wozniak adds, “I am continuing to look for 
new land conservation projects in the region and will be guided in my efforts by the 
Regional Equity Atlas.” 
Story courtesy of: Owen Wozniak, Oregon Field Representative 
2008 Food System Assessment Clark County, Washington
In response to high percentage of overweight, obese, and diabetic Clark County 
residents, Community Choices convened partners to apply for a grant coordinated by 
the Centers for Disease Control and Prevention and the U.S. Department of Health and 
Human Services. Clark County was chosen as one of four Washington communities to 
receive the five year grant and in 2003 the Steps to a Healthier Clark County Initiative 
(Steps) began. The aim of the Steps initiative was to reduce rates of obesity, diabetes, 
and asthma by increasing access to physical activity, healthy foods, and smoke-free 
environments.  In 2007-2008, a food assessment, “Exploring the Clark County Food 
System” was conducted to investigate the local food supply and nutrition environment 
trends in Clark County, inform the Clark County Food System Council (CCFSC) and 
guide future food system assessment areas. Project objectives were to: 
1. Inform the CCFSC on Clark County trends in four indicator areas: Personal & 
Community Health, 
2. Food Access, Farm & Agriculture Profile, and Resource Management 
Determine the availability of, and price between, healthier and less-healthy 
food options in selected Clark County grocery and convenience stores 
3. Prepare a case study that identified factors influencing food access in two 
urban neighborhoods and another case study that explored Community 
Supported Agriculture (CSA) as a model for farm direct marketing (CSA 
Survey)
4. Arrange a series of food atlas maps unique to Clark County.  
The Access to Healthy Foods team used the Equity Atlas because it was an excellent 
resource that used ranking and scoring metrics to show where the true gaps in food 
access were for Clark County residents. It was one of the best resources to support the 
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anecdotal stories that CCFSC was hearing from the community on how they 
experienced access to healthy food in their community. The Atlas was also a great 
example of how visual mapping, combined with data, can increase community 
understanding about equity issues and can lead to stronger dialogues and commitment 
for change. 
The Regional Equity Atlas was a useful community engagement and advocacy tool 
because it allowed Food System council members to better understand inequities in 
food availability and visualize access issues that existed in the community. It is also 
helped prioritize primary data collection by identifying neighborhoods most at need, 
allowing opportunities to dig deeper to uncover food preferences, perceived and real 
barriers, and potential solutions to improve food security for some of Clark County’s 
at-risk communities. 
Not only was the Equity Atlas an important resource for the Food System Council, but 
the Atlas was shared with others interested and involved in improving the health of the 
community. The Public Health Advisory Council (PHAC) was one group that engaged 
in review and discussion about the data. This information, coupled with the release of 
“Unnatural Causes” led the PHAC and Community Choices to prioritize health equity 
as their number one priority and to focus on improving health for all residents. 
Story courtesy of: Amy Gilroy, Consultant, Clark County Food System Assessment 
and Tricia Mortell, Clark County Public Health 
City of Portland Community Watershed Stewardship Program: 
Refocusing Resources toward Underserved Communities 
The City of Portland’s Community Watershed Stewardship Program (CWSP) is a 
partnership between Portland Environmental Services, Portland State University, and 
AmeriCorps. CWSP works to improve the health of Portland’s watersheds, promote 
citizen connection to natural systems and build community capacity. This program 
offers funding for community projects, helps with project planning, and assists in 
connecting community groups with resources for their projects. 
As the CWSP grant focus has broadened from streamside restoration to include more 
educational and stormwater management projects throughout Portland, equitable 
distribution of grants has become a more prominent program objective. In 2009, 
CWSP staff used the Equity Atlas in conjunction with data produced by PSU graduate 
students to identify neighborhoods and communities that had not been directly served 
by previous CWSP grants. 
Once identified, these neighborhoods were targeted for additional outreach and 
support during the grant writing periods in 2009 and 2010. 
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CWSP utilized many chapters of the Regional Equity Atlas to achieve their goals of 
identifying underserved communities in Portland. The Demographics chapter was the 
most heavily used section of the Equity Atlas, but CWSP also consulted the Housing, 
Schools, and Parks chapters as well to identify these communities. The CWSP 
referenced the Regional Equity Atlas because, “CLF is a trusted organization, so 
rather than reinvent the wheel by mapping resource accessibility and high needs 
communities on our own, we referenced the Equity Atlas.” CWSP believes the Equity 
Atlas is a fantastic resource for the Portland community and key to addressing equity 
needs throughout the city. 
Story courtesy of: Kate Carone, City of Portland 
East Multnomah Soil and Water Conservation District: Siting a New Facility 
Using the Regional Equity Atlas, the East Multnomah Soil and Water Conservation 
District decided where to locate its new office and environmental education facility so 
that it could be more easily reached by underserved communities. 
The District also secured a grant for installing several educational components at the 
new site that could be accessed by the surrounding community. This included pervious 
paving of the parking lot, re-used concrete benches and reinforced slopes, a cistern, 
several rain gardens, and a nature-scaped landscape. 
What They’re Saying... 
Local Leaders agree that the Regional Equity Atlas has had a great impact on 
communities.
The Equity Atlas was invaluable to us because it documented the fact that poverty in 
our community had moved from one neighborhood to a distinctly different area of 
town. The area into which a very large number of low-income people had moved was 
not receiving its “fair share” of funding for services. The Equity Atlas was 
instrumental in changing that. 
Jean DeMaster, Executive Director, Human Solutions 
The equity atlas is a unique resource, and supports our efforts to give low-income 
people a voice in the environmental changes affecting their neighborhoods. 
Alan Hipolito, Director, Verde 
I am particularly interested in working with our community partners to reshape the 
way we think about urban planning and transportation planning to address issues of 
equity. The conversation has already benefitted from the engaged leadership of 
community partners representing the Coalition for a Livable Future, Metro, the PDC, 
and others. Ideally, we will agree on quantitative measures of equity and publish our 
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progress toward reducing them. (As a starting point, we should build upon the 
Coalition’s outstanding Equity Atlas). When it comes to allocating funds, projects that 
benefit underserved areas and address disparities in our community should be 
prioritized. 
Blue Oregon, guest column by Ted Wheeler, Multnomah County Chair, 
June 19, 2009 
Without this information it would be impossible for people to understand the 
inequality within the region. This [Atlas] is fundamental to making positive change if 
it is even thinkable of doing so. 
Elders in Action, CLF member 
The CLF Equity Atlas gives decision-makers and community organizations the data 
they need to deliver effective anti-poverty and neighborhood revitalization programs. 
ROSE Community Development, staff member 
The Portland metropolitan area has had substantial shifts in income, government 
investments, migration of families and businesses and loss of jobs. The Equity Atlas 
Project has allowed us to study how the change has impacted the areas livability, 
learning, health and safety. This resource provides a blueprint to help us learn how 
we can make certain all citizens have the necessary tools needed to live prosperous 
lives. 
United Way of the Columbia Willamette, staff member 
